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1.  Direction  of  Scientific  Research  Work  in  Glredmet 


By  I.  Ya.  Bashilov 


(Redlciya  Ketally  [Rare  Metals],  Moscow,  No.  4,  July-August 
lSJo4,  pp  3-11.) 


The  scientific  research  v;ork  In  the  field  of  rare  ele¬ 
ments  Is  extraordinarily  large  with  respect  to  its  content 
and  very  diverse  with  respect  to  Its  forms.  V.'lth  respect  to 
number,  rare  elements  comprise  a  large  portion  of  the  ele¬ 
ments  that  make  up  the  earth’s  crust.  And  each  of  these 
can  be  studied  with  respect  to  the  physical  and  chemical 
properties  and  the  ra-w  material  In  which  it  Is  encountered; 
it  is  possible  to  study  the  methods  of  Its  determination  and 
extraction  In  one  or  another  form  from  the  ore;  It  is  possi¬ 
ble  to  find  new  forms  of  the  practical  application  of  the 
given  element,  etc.  In  this  case  v;hen  the  compounds  of  the 
given  element  are  already  being  obtained  in  a  plant  on  a 
large  scale,  it  is  possible  to  achieve  an  improvement  in 
rhe  process,  an  increase  in  the  commercial  yields,  and  a 
simplification  of  the  production  systems.  Thus,  without 
considering  subjects  on  general  problems  of  rare  elements 
(prospecting,  geochemistry,  physical  chemistry),  it  is  pos¬ 
sible  to  assign  to  each  of  the  elements  pertaining  to  this 
group  a  very  large  number  of  problems,  the  solution  of  v/hlch 
could  be  (.ffectlve  and  useful  for  industry.  Finally,  the 
er.ti  •-^’diuor  ily  diverse  combinations  of  rare  elements  in 
thei'  different  ores,  in  production,  and  on  the  bench  of 
tho  anolyjt  constantly  pose  and  will  continue  to  pose  a 
l-.rg'  rur,->r  of  problems,  the  solution  of  v/hlch  will  give 
r..£c  '.:o  ne..  possibilities  and  nev;  subjects  for  investigations. 
And  is  obvious  that  v;ork  on  all  of  these  subjects  could 
engrcu  an  entire  army  of  investigators,  which  by  far  exceeds 
those  cadres  which  we  nov/  have  in  our  entire  rare-element  in¬ 
dustry  as  a  whole. 


For  this  reason,  in  the  entire  aggregate  of  the  already 
existing  and  possible  problems  on  rare  elements,  it  Is  par¬ 
ticularly  important  to  have  some  kind  of  basic  guiding  chan¬ 
nels  along  which  the  work  is  to  be  directed  in  a  definite 


O 


sequence  and  order  of  priority.  These  channels  cannot,  ob¬ 
viously,  be  unrelated  v;ith  the  general  direction  and  the 
total  clearness  of  purpose  of  the  work  to  create  a  social¬ 
ist  industry  to  which  not  only  production  but  any  other, 
including  scientific  activity,  in  the  Soviet  Union  is  sub¬ 
ject.  From  this  stems  the  first  guiding  Instruction  for 
the  arrangement  of  our  work  ~  the  satisfaction  of  the  intra- 
union  requirement  for  rare  elements  and,  in  the  first  place, 
of  the  leading  branches  of  industry  such  as  the  metallurgical 
and  chemical.  This  task  was  more  than  once  underscored  by 
the  leading  organs  of  the  Soviet  Union  and  it  stems  from  the 
general  position  of  our  union  Industry  as  a  whole  and  in  the 
field  of  rare  elements  in  particular. 

The  fact  of  the  matter  is  that  rare  elements  have  re¬ 
ceived  full  recognition  in  wide  circles  of  Soviet  society, 
in  essence,  only  during  the  first  five-year  plan.  At  that 
moment  the  construction  of  new  plants  in  the  main  fields  of 
the  national  economy  and  the  concern  about  their  normal  ope¬ 
ration  required  vanadium,  wolfram,  molybdenum,  and  other 
rare  metals,  v;hlle  other  branches  of  Industry,  v;hlch  are 
also  rapidly  developing  in  accordance  with  the  common  indus¬ 
trial  growth  require  radium,  beryllium,  lithium,  bismuth, 
selenium  and  various  other  still  more  rare  elements. 

Work  on  rare  elements  was  recognized  as  far  from  urgent 
and  could  not  claim  the  same  share  of  attention  as  other 
branches  of  the  national  economy,  which  dealt  with  elements 
and  objects  more  ordinary  and  more  known  in  practice  and  in 
industrial  use  of  our  country. 

Because  of  this,  when  the  first  five-year  plan  created 
a  largs  and  steady  demand  for  rare  elements  and  this  tended 
to  grew  rapidly,  a  break  took  place  between  this  demand  and 
our  possibilities.  This  break  has  not  been  overcome  to  this 
day.  It  appeared,  first  of  all,  in  the  realm  of  raw-materi¬ 
al  resources  which,  with  respect  to  individual  elements, 
were  insufficient  and,  with  respect  to  others,  were  entirely 
D.acking,  when  there  was  no  thought-out  method  which  could 
assure  at  least  some  kind  of  output  of  the  required  produc¬ 
tion,  It  exists  even  in  the  realm  of  application  when  the 
consumers  who  receive  preparations  of  rare  elements  do  not 
know  how  to  utilize  them  for  some  or  other  goals.  In  1933 
the  production  of  rubidium  and  cesium  salts  in  the  Odessa 
Affiliate  of  Glredmet  v;as,  for  example,  in  such  a  situation. 
Output  had  to  be  curtailed  after  the  production  of  the  first 
batches  because  the  customers  refused  to  take  the  salts  they 


needed  before  they  mastered  the  technique  of  their  applica¬ 
tion  In  radio  and  In  photo  cells. 

For  this  reason.  It  is  quite  natural  that  scientific 
research  is  faced  with  the  task  of  making  up.  In  the  first 
place,  at  least  the  Indicated  most  important  gaps.  More¬ 
over,  in  the  case  of  Glredrr.et  which,  because  of  its  struc¬ 
ture  vjas  deprived  of  a  special  ravj-material  sector,  atten¬ 
tion  was  fixed  on  the  second  division  -  v.'orV:  of  a  tschnolo- 
gical  nature.  The  third  division  -  application  -  could  also 
not  be  handled  by  Girednet  to  the  full  extent  because  in  a 
predominant  number  of  cases  it  extended  far  beyond  the 
limits  of  specialization  of  the  institute  and  required  its 
special  expansion,  additional  equipment,  etc.  It  seemed 
quite  possible,  therefore,  under  the  given  conditions,  to 
assign  the  application  problems  to  the  consumer  for  solu¬ 
tion  and  to  give  him  only  possible  assistance  and  the  neces¬ 
sary  consultation  within  the  limits  of  competence  of  the 
Institute  as  a  predominantly  chemical-technological  organi¬ 
zation  . 

Thus,  the  logic  of  events  revealed  a  path  which,  con¬ 
sidering  all  the  available  material  means  of  Glredmet,  v/as 
the  only  one  possible  for  the  direction  of  the  work  -  by 
developing  the  proper  technological  methods  to  solve  the 
Inquiries  of  our  industry  for  those  elements  which  are  cri¬ 
tical  and  v/hich  are  particularly  Important  for  the  national 
economy. 

But  even  this  path  is  sufficiently  broad.  It  is  pos¬ 
sible  to  increase  the  rare-element  resources  of  industry 
not  only  through  the  technological  mastery  of  new  ores  and 
the  discovery  of  new  deposits,  but  also  through  the  Improve¬ 
ment  of  methods  to  process  the  already  known  ores  as  well 
as  through  the  reclamation  and  utilization  of  old  products 
not  longer  in  use,  scrap,  rejects,  etc.  Finally,  this  is 
also  possible  through  the  rational  consumption  of  the  given 
products,  wide  utilization  of  non-critical  substitutes  for 
the  given  rare  elements,  and  partial  reduction  of  the  use  of 
the  latter  in  various,  less  Imiportant  phases  of  practice. 

For  this  reason,  in  this  connection  too  a  certain  selective 
grouping  of  the  v/ork  becamie  unavoidable  because  the  insti¬ 
tute  which  actually  does  not  have  its  own  building  would 
not  be  capable  of  picking  up  these  subjects  as  a  whole. 

Hence,  the  outcome  was  a  definite  division  of  the  rare 
elements  with  the  plant  which  is  also  conducting  Investiga- 


tlon  i'lrork  In  Its  laboratories.  It  Is  perfectly  clear  that 
work  on  the  rationalisation  of  production  and  other  work 
closely  connected  with  production  and  capable  of  being  ful¬ 
filled  by  means  of  production  apparatus  and  parallel  with 
production  should  have  been  given  to  the  plant  Itself. 

Thus,  the  institute  was  primarily  left  with  the  work  of 
mastering  new  types  of  raw  material  of  critical,  rare  ele¬ 
ments  j  the  replenishment  of  whose  commercial  reserves  was 
a  task  of  state  Importance.  Moreover,  in  the  case  of  various 
elements,  work  in  this  direction  had  to  be  conducted  with 
such  types  of  raw  material,  for  which  the  ordinary  methods 
of  processing  known,  even  though  from  the  literature,  were 
either  not  applicable  at  all  or  were  only  partly  applicable. 

Such  was  the  first  direction  of  scientific  research 
work  in  Glredmet.  It  is,  obviously,  the  first  and  foremost, 
because  with  a  natural  and  understandable  limitation  of 
means  it  is  often  lmpos=?ible  to  undertake  the  solution  of 
problems  connected  with  the  possible  change  and  Improvement 
of  the  procedure  of  Industries  which  are  operating  and  giv¬ 
ing  the  necessary  production,  if  there  is  a  shortage  of 
efforts  and  means  for  work  which  will  provide  our  Industry 
with  sharply  critical  rare  elements.  It  is  obvious  that  in 
case  of  selection  in  the  given  Instance  the  efforts  should 
be  directed  to  the  last  section  in  the  struggle  for  rare  ele¬ 
ments,  all  the  more  since  most  of  these,  including  the  sharp¬ 
ly  critical  elements,  are  of  defense  significance. 

The  second  direction  of  work  in  the  field  of  investiga¬ 
tions  connected  with  rare  elements,  which  is  also  being  felt 
quite  clearly  and  which  exerts  an  Influence  on  the  nature  of 
the  subjects  of  Glredmet  originates  from  the  nature  of  the 
matter  and  from  the  specificity  of  the  rare  elements. 

As  is  known,  the  peculiarities  of  the  rare  elements 
are,  first  of  all,  that,  being  rare,  they  possess  various 
remarkable  qualities  which  cannot  be  utilized  because  of 
this  on  a  practical  large  scale.  And  along  with  this,  the 
rare  elements  are  relatively  frequently  encountered  in  the 
form  of  highly  scattered  aggregates  which,  from  the  ordi¬ 
nary  point  of  view,  lie  beyond  the  limits  of  commercial  re¬ 
covery.  Their  reserves  in  these  scattered  forms,  in  low 
concentrations,  are  considerably  greater  than  in  other, 
richer  forms.  Thus,  for  exaimple,  on  the  entire  territory  of 
the  Soviet  Union,  to  this  day  the  reserves  of  this  metal  in 
vanadium  deposits  proper  are  limited  with  respect  to  their 


extents,  v;hereas  in  those  ores  v/here  this  metal  is  present 
as  a  small  admixture,  the  content  of  v'hich  is  expressed  in 
fractions  of  a  percent,  v;e  have  hundreds  of  thousands  of 
tons  of  this  valuable  element.  Such  Is  also  zhe  case  v;ith 
molybdenum,  many  tens  of  thousands  of  tons  of  v;hich  are 
novf  present  in  various  copper  ores  in  which  the  content  of 
molybdenum  is  less  than  0.2  percent  and  drops  to  hundredths 
of  a  percent. 

Taking  into  account- that  many  of  the  indicated  elements 
and  minerals  are  sharply  critical,  it  is  natural  to  strive 
to  find  such  new,  original  methods  of  processing,  which 
would  make  it  possible  to  utilize  these  reserves  also  for 
corrimercial  recovery. 

The  technological  systems  for  rare-elernent  rav;  material 
are,  as  a  rule,  very  complex.  They  consist  of  various 
cycles  and  stages  and  this  leads  to  an  Increase  in  produc¬ 
tion  losses,  increase  in  cost  of  production,  difficulties  in 
changing  to  large-scale  operations,  complications  in  the 
mechanization  of  the  processing,  etc.  At  the  sar.is  time, 
technology  is  already  pointing  out  a  whole  series  of  pos¬ 
sibilities  and  methods  vrhich  can  and  should  simplify  these 
systems.  Included  among  these  methods  are,  for  example, 
chlorination,  sublimation  or  volatilization,  electrolysis, 
cementation,  and  even  methods  of  so-called  "direct”  reduc¬ 
tion  of  the  ores  of  the  rare  elements .  The  use  of  these 
methods  v/ill  not  only  make  it  possible  to  reduce  the  number 
of  production  operations,  but  to  reduce  the  most  cumbersome 
and  unpredictable  ones.  Proof  of  this  can  be  seen  in  the 
attached  exemplary  systems  of  processing  a  rare-elernent  raw 
material  (cystems  1  e.nd  2).  As  regards  the  method  of  direct 
reduction,  it  appears  possible  to  use  it  for  the  complex 
utilization  of  rare-elernent  ores.  Since  there  is  no  melt¬ 
ing  and  smelting  of  components  in  this  process,  but  a  change 
of  the  material  being  processed,  then  a  combination  of  "di¬ 
rect"  reduction  with  methods  of  mechanical  concentration  and 
even  chemical  processing  can  give  a  very  large  effect  in 
simplification  and  unification  of  the  technological  methods 
in  processing  generally  complex  and  lean,  rare-elernent  ores. 

Such  a  sLmplification  of  the  production  systems  is 
possible  also  with  respect  to  Individual  methods  or  stages 
of  the  process.  Thus,  mechanical  concentration  in  one  or 
another  form  is  a  mandatory  stage  of  processing  rare-elernent 
ores.  And  in  a  predominant  number  of  cases  during  their 
concenti’atlon  it  is  necessary  to  introduce  into  the  process 


an  entire  assortment  of  agents  available  to  this  method  of 
processing  useful  minerals.  Consequently,  this  also  re¬ 
sults  in  production  systems  v;ith  complex  and  high-cost 
equipment.  For  this  reason,  flotation  with  a  good  coinci¬ 
dence  and  utilization  of  all  modern  achievements  of  this 
technological  method  can  give  a  tremendous  simplification 
of  the  concentration  process,  for  by  means  of  this,  the 
entire  process  can  be  reduced  to  operations  of  fine  grinding 
and  flotation  proper.  However,  If  single  flotation  does  not 
give  the  final  product, , then  by  means  of  this  method,  even 
in  case  of  need  of  repeated  purifications  etc.,  it  is  pos¬ 
sible  to  unify  the  entire  production  process  of  the  given 
concentration  station. 

Finally,  the  peculiarity  of  the  rare-element  field  is 
that  very  many  rare  elements  which  attract  the  attention  of 
modern  technology  and  Industry,  generally  occur  in  only 
exceptionally  scattered  forms  and  can  bo  extracted  only 
from  definite  waste  from  the  processing  of  raw  material  into 
mass-use  elements,  into  a  compound  of  ordinary  elements. 

For  this  reason,  an  examination  of  such  types  of  in¬ 
dustries,  processes,  and  all  possible  waste  from  these,  taken 
at  different  stages  of  production  and  from  different  frac¬ 
tions,  is  in  the  given  case  necessary  and  promising  as  re¬ 
gards  recovery  and  subsequent  utilization  of  these  scattered 
elements.  Moreover,  the  possibility  is  not  excluded  of  a 
certain  change  in  the  basic  process  or  In  its  apparatus,  in 
its  technical  scheme  in  order  to  concentrate  the  given  rare 
element  more  fully  and  in  a  simpler  manner. 

These  peculiarities  of  the  industry  of  rare  elements 
require  the  development  of  an  entirely  new  approach  and  a 
special  direction  of  the  work  In  this  field.  This  direction. 
In  the  sense  of  its  accomplishment,  is  more  complex  and 
difficult  than  the  solution  of  problems  of  the  first  direc¬ 
tion  about  which  we  spoke  above.  In  that  case,  literature 
references,  description  of  foreign  experience,  although 
very  brief,  make  it  possible  to  solve  the  rising  problems 
rather  rapidly  and  confidently.  Here,  however,  we  need 
relatively  long  and  systematic  work  and  scientific  investi¬ 
gations  in  the  direct  and  wide  sense  of  this  word.  For 
this  reason.  It  is  possible  to  conduct  work  of  this  type 
provided  the  situation  does  not  require  urgent  production. 
Work  in  this  direction  is,  indisputably,  the  second  and 
much  higher  stage  in  mastei’lng  the  technology  of  rare  ele¬ 
ments,  And  it  is  necessary  to  point  out  that  even  foreign 


tec^.nolosy  has  not  yet  reached  this  stage.  The  reason  for 
this,  by  the  way.  Is  also  that  in  foreign  countries  the 
requirer-cnt  for  rare  eler.ents  is  satisfied  by  various  firms 
and  plants  and  because  of  this,  not  one  of  these  reaches  a 
production  scale  v;hlch  'would  compel  the  plants  to  change 
from  primitive  and  serniprimitive  forms  of  production  to 
mechanized  and  large  production.  Because  of  this  circum¬ 
stance,  there  is  no  stimulus  there  for  a  I'adical  re-exami¬ 
nation  of  the  technology  and  perhaps  for  a  radical  revision 
of  the  status  of  rare  elements  in  general,  but  under  our 
conditions  this  direction  of  the  'worh  has  special  signifi¬ 
cance  and  particularly  favorable  prerequisites.  It  pi’cmises 
great  prospects  and  fits  in  completely  wiuh  the  basic  paths 
of  the  planned  development  and  building  of  socialist  indus¬ 
try.  For  this  reason,  it  should  always  exert  a  definite 
Influence  on  the  planning  of  scientific  research  v;ork  in 
our  field  and  find  more  or  less  reflection  in  the  make-up 
of  the  subject  plan. 

Because  of  this,  the  direction  like  that  of  the  re¬ 
sultant  of  the  above  described  tv/o  forces,  of  v;hlch  the 
first  is  determined  by  the  need  to  satisfy  the  requirement 
of  the  interests  of  the  current  day  and  by  the  urgent  inte¬ 
rests  of  a  socialist  Industry  and  the  second  is  connected 
'With  much  deeper  problems  of  rationalization  and  develop¬ 
ment  of  the  rare-element  industry  and  with  a  much  higher 
degree  of  its  development. 

Of  course,  both  described  directions  or  the  cross  sec¬ 
tion  of  the  work  are  very  closely  Intertwined  and  the  task 
of  every  investigator,  regardless  of  the  conditions  of  the 
tir.^e  and  situation,  is  to  conduct  his  work  on  a  principle 
and  strictly  scientific  level.  But  nevertheless,  practice 
shows  that  in  the  first  stages  of  the  development  of  our 
Industry  and  during  the  moments  of  unfolding  of  the  work 
there  i.'as  a  certain,  sometimes  also  a  considerable,  simpli¬ 
fication  in  the  approach  to  the  work.  It  v/as  shown  by  a 
predominance  of  empiricism,  in  a  predominance  of  work  to 
find,  first  of  all,  formulations  for  the  preparation  of 
one  or  another  preparation,  in  work  v/hlch  unfolds  on  wide 
theoretical  foundations  and  enriches  simultaneously  theore¬ 
tical  data  and  blazes  more  Improved  technological  paths. 

VJith  respect  to  the  development  of  the  latter  v/oi’k, 
special  funds  for  the  so-called  "theoretical  work,  "  vihich 
were  allocated  by  the  TsNIS  NKfP,  proved  of  great  support 
zo  the  vfork  of  the  Institute. 


And  so,  one  is  ''o  ap^.r'oach  an  analysis  of  the  work 
of  Gi.  edff.et  fro.n  the  point  of  view  of  what  was  Just  said, 
then  it  can  be  asserted  that  a  great  portion  of  its  work 
consists  of  the  solution  of  problems  connected  v/ith  the 
mastery  cf  new  types  of  raw  materials,  with  the  expansion 
of  the  production  base  for  rare  elements,  1.  e.,  work  of 
the  first  direction.  It  is  true,  as  it  was  already  pointed 
out,  that  by  force  of  events  the  subjects  of  Glredmet  In 
this  direction  Include  work  to  master  raw  material,  unusual 
and  not  coming  within  the  usual  framework  of  foreign  prac¬ 
tice.  In  almost  all  cases  the  object  of  the  work  by  Gired- 
met  in  this  cross  section  was  raw  material  of  lov;  grade  and 
little  value.  This  Includes  vanadium-containing  materials 
with  fractions  of  a  percent  of  vanadium,  extraordinarily 
scattered  radium  ores  and  other  types  of  radium-bearing 
raw  material,  lean  ores  of  antimony  and  mercury  from  South 
Fergana,  vjhich  are  frequently  bound  with  fluorspar,  lov- 
chorrites,  relatively  lean  rare-earth  minerals,  eudlalltes, 
zirconium  minerals  with  a  strongly  reduced  content  of  zirco¬ 
nium  dioxide,  etc.  This  circumstance  unavoidably  retards 
the  rates  of  introduction  of  this  work  into  Industry  and 
Glredmet  has  been  able  during  the  past  year  to  develop  to 
an  industrial  scale  only  one  work  on  the  extraction  of  vana¬ 
dium  from  the  Kerch  iron  phosphorite  ores,  which  was  started 
during  previous  years.  The  other  two  v;ere  developed  to  the 
stage  where  it  la  possible  to  set  up  pilot-plant  and  semi- 
industrial  operations. 

As  regards  works  of  a  methodological  nature  dealing 
with  the  search  for  new  technological  ways,  one  can  name 
during  the  current  year  comparatively  few  projects  and  com¬ 
paratively  small  in  volume.  These  Include  projects  on  the 
investigation  of  the  possibility  of  electrochemical  and 
chemical  separation  of  tantalum  and  niobium,  investigations 
of  scientific  control  of  the  production  of  luriilnescent  compo¬ 
sitions  of  temporary  and  constant  action,  exploratory  work 
on  the  application  of  flotation  methods  to  wolfram  ores. 
Similar  Investigations  were  conducted  as  well  of  new  types 
of  radium-bearing  raw  material. 

Although  the  raw-material  department  was  abolished  in 
Glredmet  last  year  by  a  decree  of  higher- level  organizations 
in  connection  with  the  organization  of  a  special  prospecting 
crust  for  rare  elements;  nevertheless,  the  institute  conduc¬ 
ted  work  on  the  site  to  recover  slimes  in  the  hydraulic 
method  of  gold  mining  in  the  Transbaykal,  This  work  was 
organized  in  connection  with  indications  of  the  presence  of 
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Ing  to  pilot-plant  verification.  And  as  new  objects  of  the 
sane  cross  section,  it  is  possible  to  designate  a  strengthen¬ 
ing  of  the  worl<  wish  respect  to  Industrial  v\raste,  which  in¬ 
cluded  an  investigation  of  the  waste  from  non-ferrous  metal¬ 
lurgy,  slimes  from  gold  mining  and  alluvial  deposits  contain¬ 
ing  monazite  and  zircon  from  the  Pamirs.  There  has  been  a 
strengthening  of  the  work  to  utilize  on  a  commercial  scale 
the  antimony-mercury  ores  from  Kadam-Dzhay  and  khaydarkan. 

A  peculiarity  of  these  deposits  Is,  on  one  side,  their  im¬ 
poverishment,  and  on  the  other  -  the  small  impregnation  and 
non-uniformity  in  the  distribution  of  valuable  m.lnerals  in 
the  containing  rock. 

The  main  difficulty  in  processing  these  ores  is  the 
concentration  stage  v;hich  is  hindered  by  the  indicated  small 
impregnation  of  the  ore  and  the  considerable  development  of 
ochreous,  oxidized  compounds  in  Interruptea,  fractured  zones 
of  the  deposit.  This  circumstance  makes  it  difficult,  be¬ 
cause  of  the  reduced  percent  of  extraction,  even  to  concen¬ 
trate  by  flotation.  Besides,  it  is  necessary  to  separate 
the  antimony  and  mercury  at  Khaydarkan. 

Besides  these  problems,  Glredmeb  is  faced  with  such 
entirely  nev;  problems  as  the  development  of  bismuth  techr.o- 
logy  utilizing  the  Adrasman  Deposit  in  Central  Asia,  which 
is  70  kilometers  to  the  northeast  from  lOiodzhent,  and  the 
extraction  of  cobalt  from  the  ores  of  Dashkesan,  The  pro¬ 
blem  of  bismuth  extraction  from  the  ores  of  Adrasman  is  also 
scmev;hat  difficult  because  of  the  nature  of  the  occurrence 
of  the  ores,  broken  up  into'  various  veins  of  variable  thick¬ 
ness  from  0.2  to  one  meter  and  non-uniform  mineralization. 
The  veins  contain  copper  pyrlte,  bismuth  and  iron  glance. 

Tne  copper  is  in  the  amount  of  two  to  three  percent  and  the 
average  content  of  bismuth  is  0.75  percent.  But  on  indivi¬ 
dual  sections  the  bismuth  content  di'ops  to  thousandths  of  a 
percent,  rising  sharply  to  two  percent.  The  vjork  by  Gired- 
met  should  encompass  here  mechanical  concentration  of  the 
ore  mass  as  well  as  the  production  of  metallic  bismuth. 

As  regards  Dashkesan  cobalt,  operations  at  the  deposit 
during  the  past  year  have  resulted  in  the  discovery  of  new 
deposits  of  the  ore  material.  During  this  year,  methods  for 
the  extraction  of  the  cobalt  should  be  tested. 

This  year  has  seen  a  considerable  strengthening  of  the 
methodological  nature  of  the  work  or  of  the  work  of  the 
second  direction  about  vjhich  we  spoke  above.  In  thin  con¬ 
nection,  v/e  have  a  series  of  projects  on  the  chlorination 
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cf  orea  and  other  r^aterials  containing  rare  eleir.enta.  These 
have  ac  -chu^r  aln  to  tsst  the  method  of  chior-inatlon  vjlth 
respect  to  certain  ores  and.  In  the  second  place,  to  start 
the  systcxatlG  investigation  of  this  method  and  of  different 
forms  and  v;ays  of  its  application  in  our  field. 

The  same  set-up  holds  this  year  with  respect  to  work 
for  so-called  cementation  of  rare  metals,  i.e.,  the  separa¬ 
tion  thereof  from  solutions  hy  means  cf  metals  that  are 
lo'war  in  the  electromotive  series.  This  metnod,  insuffi¬ 
ciently  studied  from  a  theoretical  viev;polnt,  makes  It  pos¬ 
sible  also  to  hope  for  a  simplification  of  the  processes 
connected  v;ith  the  production  of  rare-elemenb  concentrates 
from  solutions  after  the  decomposition  of  their  ores. 

The  next  expansion  of  v;ork  in  this  direction  is  the 
organisation  of  a  department  of  economic  investigations. 

This  department  has  as  its  task  to  throv;  light  on  and  solve 
Individual  independent  problems  besides  a  deeper  economic 
processing  of  the  material  which  la  obtained  as  a  result  of 
the  work  of  the  technological  section.  The  fact  of  the 
matter  is  that  In  the  economic  section  the  field  of  rare 
elements  is  particularly  unique.  Ordinary  approaches  from 
the  point  of  view  of  an  eoonomic  analysis  are  not  applicable 
here  already  because  of  the  single  fact  that  many  rare  ele- 
:.;ents  are  Irreplaceable  for  various  fields  of  the  national 
economy  and,  at  the  same  time,  are  consumed  in  smAll  avaounts 
so  that,  even  v;ith  their  high  cost,  they  affect  relatively 
little  the  cost  of  the  product  as  a  whole.  Because  of  this, 
in  tne  first  stage  of  development  of  the  rare-element  Indus¬ 
try,  probleims  of  cost  cf  production  receded  to  a  second 
plan  Just  as  many  other  features  of  economic  calculations. 

At  the  same  time,  this  cross  section  has  problems  which  can 
be  solved  exclusively  by  means  of  an  economic  analj’-sls. 

These  include,  for  example,  problems  of  the  establishment 
of  the  lowest  concentrations  of  one  or  another  element  in 
the  ores  in  the  case  of  already  knoivn  methods  of  processing 
these  materials.  In  connection  with  the  critical  supply  of 
Tiany  rare  elements  and  sometimes  chronic  critical  supoly.  It 
is  entirely  necessary  to  solve  the  problem  of  the  rationality 
of  one  or  another  application  of  the  given  element  and  their 
economic  evaluation  as  regards  their  comparative  effective- 
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Of  the  projects  which  are  a  continuation  of  last  year’s 
work,  almost  all  experienced  a  certain  modification  toward 
a  strengthening  of  deeper  investigations.  With  respect  to 


11 


the  vanadium  problem,  for  example,  alone  v;ith  a  cor, elnua- 
tion  of  Invostieatlon  for  proceoaing  different  types  of 
slag  from  the  conversion  of  tltanomagnetites,  the  investi¬ 
gation  was  strengthened  to  clarify  the  mechanism  of  certain 
reactions  which  take  place  during  the  conversion  of  vana¬ 
dium  slags  from  Kerch  ore,  the  Influence  of  individual  fac¬ 
tors  on  their  course  and  effectiveness,  etc.  This  work  v/as 
directed  toward  finding  means  for  increasing  the  percent 
utilization  of  vanadium  v;hich  is  contained  in  Kerch  ore  and 
which  at  present  is  very  low,  in  particular  in  the  metallur¬ 
gical  section,  in  the  section  for  the  production  of  slags 
from  vanadium  pig  iron. 

There  was  a  strengthening  of  the  work  v:ith  respect  to 
the  investigation  of  phenomena  which  accompany  electrolysis 
of  tantalum  and  niobium  compounds  in  order  to  study  the 
possibility  of  combating  the  stoppage  of  the  process,  which 
takes  place  in  the  given  case. 

In  the  field  of  radioactive  investigations,  problems 
connected  with  the  mechanism  of  the  m.ovement  of  radium  into 
Solution  fro,-n  its  ores  under  the  Influence  of  some  or  other 
salt  solutions  have  been  set  up  and  are  being  solved.  Tk.ls 
problem  is-  not  only  of  theoretical  significance  connected 
with  the  clarification  of  the  migration  of  radio  elements, 
but  is  of  pra-.  Ileal  significance  -  in  the  direction  of  a 
possible  utilization  of  those  significant  manifestations  of 
radio-activity  which.  In  the  form  of  highly  scattered  aggre¬ 
gates  of  radioactive  minerals,  are  now  known  in  several  sec¬ 
tions  of  the  USSR.  To  tnese  can  be  added  the  surroundings 
of  the  Taboshar  Deposit  of  radioactive  ores  and  a  zone  which 
extends  along  the  south  of  the  Fergana  Valley  and  the  Zeryav- 
shan  Valley,  in  the  Transcaucasus,  and  certain  others. 

Thus,  the  work  of  Giredmet,  last  year  as  well  as  this 
year,  encompasses  a  large  number  of  objects,  united,  on  one 
side,  by  the  amount  and  form  of  their  occurrence  in  the  earth's 
crust,  and  on  the  other  -  by  the  nature  of  the  practical  ap¬ 
plication.  The  main  feature  of  the  work  in  Giredmet  on 
these  objects  is  the  task  of  their  industrial-technological 
mastery  in  order  to  replenish  the  corresponding  resources  for 
the  union  Industry.  The  work  in  Giredmet  should  have  and  do 
have  as  their  aim  the  development  of  technological  processes 
so  as  to  overcome  in  a  knoivn  manner  the  "rarity"  of  these 
objects  and  actually  fully  and  rationally  utilize  those 
natural  resources  which  are  in  the  earth's  crust  in  the  form 
of  aggregates  considered  lean. 
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C.’hG  bade  ’.-.inarance  v.'r.ich  lir.'.lts  ths  v.'ork  by  Glredmet 
In  the  above  ir.aicatc-d  diaecoicna  are  th.e  £;horta30  and  dis- 
perdon  cT  those  buildinys  In  ■..'hlch  it  Is  CG.r.pellcd  to  de¬ 
velop  its  v/ork.  The  significance  of  the  rare  eleiaents  is 
recognized,  the  ir.portance  of  the  v/ork  by  Giredrr.et  is  not 
disputed  by  any  one  and  cannot  be  disputed,  but  the  logical 
deduction  fro"  these  positions  has  so  far  not  been  realized. 
Circc'r.et  is  not  provided  v;ith  the  material  possibilities 
for  the  proper  development  of  its  work.  Such  a  condition 
should  be  overcome. 
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Key  to  table  on  page  lb: 

I.  Conventional  method 

1-  VJolfranite 

2-  Fusion  v:lth  soda 

3-  Leaching  with  water 

4-  Filtration 

5-  Insoluble  residue  (Dump) 

6-  Solution  of  wolfraiTiate 

7-  Removal  of  admixtures 

8-  Filtration 

9-  Admixtures  (silicic  acid,  iron 

and  aluminum  hydroxides) 

10-  Purified  solution  of  wolframate 

11-  Treatment  with  CaCl^  solution 

12-  Filtration  and  washing 
13“  Calcium  wolframate 

14-  Admixtures  in  solution 

15-  Decomposition  with  acids 

16-  V/ashing  and  filtration 
17“  Pure  wolframic  acid 

13-  Solution  of  CaClg  (dumip) 


II 

1- 


2- 


3“ 

4- 

5- 

6- 

7- 

8- 
9“ 


Chlorination 

Wolframite 

Chlorination 

(treatrient  with 
Cl  gas) 

Indistinguishable 
residue  (dum.p) 

Distillation  of 
chlorides 

Trapping  in 
water 

Treatr.'.ent  v.'ith 
acids 

Washing  of  fil¬ 
ters 

Acid  solution  of 
admixtures  (dump) 

Pure  wolframic 
acid 
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^  Key  to  taole  on  paga  16: 
I.  Conventional  Method 


II.  Sublir.atlon 


1-  Molybdenite  (ore) 

2-  Roasting  at  650° 

2-  Sulfur  dioxide  gas 

-  4-  Molybdenum  trloxlde  +  ad¬ 

mixtures 

•  5-  Solution  In  ammonia 

6-  Filtration  and  washing 

7-  Insoluble  residue 

8-  Solution  of  amraonlvjn 
molybdate 

9-  Removal  of  admixtures 
Q  10-  Filtration 

11-  Admixtures 

12-  Purified  solution 

13-  Evaporation 

14-  Crystalllsjatlon 

15-  Centrifuging 

16-  Crystals  Calcination 

y  17-  Solution  (mother  liquor) 
18-  Molybdenum  trioxide 


1-  Molybdenite 

2-  Roasting  at  650° 

3-  Sulfur  dioxide  gas 

4-  Calcination  at 
90C-1000° 

5-  Fon-volatile  resi¬ 
due 

6-  Passage  through 

Cottrel  apparatus 

7-  Pure  molybdenum 

trloxlde 


O 
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Key  to  table  on  pa~e  l3  continued: 

7-  Apparatus  employed 
S-  lb  analyses  per  day 

9-  The  sane 

10-  Fuss  spectrograph  and  Zeiss  microphotorr.eter 

11-  Zeiss  spectrograph  and  Zeiss  microphotomoter 

The  above  Indicated  methods  were  developed  'ey  the  spec¬ 
tral  laboratory  of  Girearr.et  in  connection  v.’ith  work  'oeing 
conducted  in  the  institute  on  the  extraction  of  indium, 
gallium.,  and  thallium  ■  from,  industrial  products  and  v/aste 
fromi  plants  of  non-ferrous  metallurgy  as  well  as  silver 
from  bismuth  ores.  The  use  of  these  methods  m.a::es  it  possi¬ 
ble  to  control  extraction  m.ethods  being  developed  by  tech¬ 
nologists  and,  on  the  other  side,  to  analyze  the  products 
t’nemselves  whic’n  are  presented  for  examination. 

Experience  by  the  laboratory,  v;hlch  has  completed  over 
five  thousand  such  analyses,  has  shown  com.plete  suitability 
of  the  employed  methods  for  rapid  determination  of  In,  Ga, 
and  T1  in  solutions  with  the  simultaneous  presence  of  ot'ner 
elements . 


In  case  of  travel  to  the  site,  the  examination  of  the 
plants  is  frequently  retarded  by  the  lack  of  the  necessary 
spectral  apparatus,  chiefly  spectrographs. 

In  the  investigation  of  products  and  waste  from  the 
Elektrotslnk  Plant  in  the  city  of  Ordzhonikidze  for  the  con¬ 
tent  of  Indium  and  thallium.,  the  speci'ral  laboratory  of 
Giredmet  used  a  school  spectroscope  for  the  determ.ination 
of  In  and  Tl.  After  a  small  alteration,  the  instrumient  was 
completely  suitable  for  the  rapid  determination  of  In  and 
Tl  by  means  of  the  extinction  method  of  A.  K.  Rusanov  (A.  K. 
Rusanov,  "Visual  spectroscopic  m.ethod  of  quantitative  ana-ly- 
sis  of  solutions,  Zav.  labor.  [Plant  Laboratory],  10(193'^'). 
T’ne  accuracy  of  the  method  was  equal  to  +  10  percent. 

In  this  case,  the  interval  of  concentrations  being  de¬ 
termined  was  0.0C2  to  0.2  percent  for  In  and  0.004  to  0.2 
percent  for  Tl.  3y  means  of  the  school  spectroscope  about 
300  analyses  were  made  during  two  months.  These  revealed  the 
points  of  the  greater  concentration  of  indium  and  thallium. 

State  Sclentif.lc  Research  Institute 
of  Rare  and  Minor  Metals,  Moscow 

1306  END 


-  19  - 


